Dopamine and L-dopa disaggregate amyloid fibrils: implications for Parkinson's and Alzheimer's disease.
Protein deposition diseases involve the aggregation of normally soluble proteins, leading to both fibrillar and amorphous deposits. The aggregation of alpha-synuclein is associated with Parkinson's disease, and the aggregation of the Abeta peptide is associated with Alzheimer's disease. Here we show that L-dopa, dopamine, and other catecholamines dissolve fibrils of alpha-synuclein and Abeta peptide generated in vitro. The catecholamines also inhibited the fibrillation of these proteins. In addition, intraneuronal alpha-synuclein deposits formed in a mouse model were dissolved by incubation of tissue slices with L-dopa. These catecholamines are susceptible to oxidative breakdown, and we show that oxidation products are more effective than the parent compounds in inhibition. The ability to dissolve fibrils provides a new approach for studying mechanisms and consequences (e.g., the relationship between fibril formation and neurodegeneration) of protein aggregation. It is also likely to help in the development of strategies for the prevention and treatment of protein deposition diseases.